Lipid-dendrimer hybrid nanosystem as a novel delivery system for paclitaxel to treat ovarian cancer.
Combining lipids and dendrimers into one formulation is an emerging platform in the drug delivery field. This study aims to (i) develop and characterize a lipid-dendrimer hybrid (LDH) nanosystem for the hydrophobic anticancer drug paclitaxel, and (ii) evaluate its in vitro and in vivo anti-cancer activity in ovarian cancer models. The LDH nanosystems were prepared from 1,2-dipalmitoyl-sn-glycero-3-phosphocholine and poly (amidoamine) (PAMAM) G4.0. The size and zeta potential of the LDH nanosystem were 37.6 ± 6.1n m and +2.9 ± 0.1 mV, respectively, with vesicular morphology observed under cryo-TEM. The encapsulation efficiency of paclitaxel in the LDH system was 78.0 ± 2.1%. The potency of paclitaxel could be significantly improved by 37-fold when presented in the LDH nanosystem as compared to free drug, whereby paclitaxel and PAMAM G4.0 acted synergistically in killing the ovarian cancer cells. As shown by fluorescence confocal microscopy, majority of the lipids in the LDH nanosystem were located in the plasma membrane, while the dendrimers were distributed intracellularly upon uptake. Despite the use of a 10-fold lower paclitaxel dose, the survival of IGROV-1 ovarian tumor-bearing animals could be significantly prolonged by the paclitaxel-loaded LDH nanosystem, as reflected by a 50% increase in the median survival time. Such hybrid nanosystem emerged from combining two established drug delivery platforms could pave way for the development of multifunctional delivery systems for potential theranostic applications.